Androgen receptor signaling and vitamin D receptor action in prostate cancer cells.
1,25(OH)2D3 inhibits the growth of prostate cancer cells; previous reports suggest that 1,25(OH)2D3 actions in LNCaP prostate cancer cells are androgen dependent. This is due in part to the observation that the androgen receptor (AR) antagonist, Casodex, modestly inhibits LNCaP cell growth, but reduces the greater growth inhibition induced by 1,25(OH)2D3 to the level of Casodex alone. Because androgen ablation therapy is used for metastatic prostate cancer, we sought to better characterize this androgen dependence. We have assessed the requirement for endogenous androgens in 1,25(OH)2D3 mediated growth inhibition of AR+ prostate cancer cell lines. We have also sought the mechanism for anti-androgen mediated reversal of 1,25(OH)2D3 dependent growth inhibition in LNCaP cells. Although 1,25(OH)2D3 does not inhibit the growth of LNCaP cells grown in medium lacking androgens, we find that growth of androgen independent derivatives of LNCaP cells is inhibited by 1,25(OH)2D3. Despite this independence, Casodex treatment reduced the response of these cells to 1,25(OH)2D3 suggesting a unique function for Casodex-bound AR. Because Casodex does not directly inhibit the transcriptional activity of the vitamin D receptor (VDR) we sought a common primary target of VDR and AR action whose VDR dependent transcription could be repressed by Casodex. We report that AS3 (APRIN), a novel gene required for androgen dependent growth arrest, is a primary target for 1,25(OH)2D3 and androgens. Moreover, Casodex reduces induction of AS3 by 1,25(OH)2D3 suggesting that it is a candidate for the Casodex effect. Analysis of functional interactions between AR and VDR in other AR containing prostate cancer cells lines (PC-3 AR, LAPC-4, and 22Rv1) revealed that Casodex reversal was unique to LNCaP derived cells. Anti-androgen mediated reversal of 1,25(OH)2D3 dependent growth inhibition is limited to LNCaP derived prostate cancer cell lines. Moreover, the growth of androgen independent derivatives of LNCaP cells in medium depleted of androgens is strongly inhibited by 1,25D. Therefore, most forms of androgen ablation should not eliminate the utility of VDR agonist treatment in most prostate cancers.